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1. Case Reports

Vaccines have demonstrated efficacy in SARS-CoV-2 infection.
Four vaccines are currently authorized in Europe (Comirnaty,
Pfizer®; Spikevax, Moderna®; Vaxzevria, AstraZeneca®; and
Janssen, Johnson and Johnson®). Some vaccine technologies are
already well known and others, such as messenger RNA (mRNA)
vaccines, were first used during this pandemic. A lot of cases of
thyroiditis have been reported during or after Covid-19 infection
but only a few after vaccination. The present study reports 3 cases
with different presentations of thyroiditis after mRNA vaccination.

1.1. Case 1

A 56-year-old woman received two doses of the Spikevax vac-
cine, 4weeks apart. One week after the second dose, she was
admitted to hospital for fatigue, severe weight loss (-5 kg), evening
fever (39.5°C) with intense perspiration, diarrhoea episodes and
tachycardia associated with biological inflammatory syndrome. A
few days before admission, she experienced anterior neck pain and
was treated with amoxicillin for 5 days, without improvement.

Thyroid function test found biological inflammatory syndrome
(CRP: 70 mg/L) and overt moderate hyperthyroidism [TSH: 0.01 m
IU/L, fT4: 25.7 pmol/L (normal: 9.3-17.1)], whereas 4 days prior to
the routine second vaccine injection, her TSH level was 0.96 mIU/L.
Thyroid ultrasound showed hypoechogenic areas in both lobes,
consistent with subacute thyroiditis (SAT). TSH receptor (TR) and
thyroperoxidase (TPO) antibodies were negative; only thyroglobu-
lin antibodies were elevated (6141 U/mL).

Because medical severity contrasted with the thyroid hormone
level, explorations were pursued. Thoraco-abdominal CT scan and
glucose analogue FDG-PET/CT did not find any sign of infection or
neoplasm and confirmed thyroid inflammation (Fig. 1).

Abbreviations: ASIA, Autoimmune/inflammatory syndrome induced by adju-
vants; T4, free thyroxine; SAT, subacute thyroiditis; TPO, thyro-peroxidase; TR, TSH
receptor.
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The patient received prednisone 40 mg for a week then low-
ered by 10 mg per week steps, with rapid clinical improvement and
thyroid function normalization.

1.2. Case2

A 44-year-old female nurse came to our emergency room for
severe anterior right neck pain associated with headache. She had
no history of thyroid or autoimmune disease. Symptoms appeared
5weeks after the first dose of Comirnaty vaccine and did not
improve despite 6 days’ self-medication with non-steroidal anti-
inflammatory drugs.

Her heart rate was 93 bpm, with 38.3 °C fever. Thyroid palpa-
tion found global sensitivity, with pain especially on the right side.
Thyroid function was normal (TSH: 0.75 mIU/L), thyroid antibodies
were negative, but CRP level was elevated (21 mg/L). Thyroid ultra-
sound revealed a large hypoechogenic area with blurred outline on
the right lobe and a smaller one on the left, associated with healthy
thyroidal parenchyma areas, confirming the diagnosis of SAT.

Prednisone 40 mg/day was initiated and then tapered weekly.
Her complaints regressed 3 days after treatment initiation, but pain
reappeared at the end of the corticosteroid therapy, with new ele-
vation of CRP and enlargement of the left hypoechogenic area.
Reintroduction of prednisone was effective. Being a nurse, she was
obliged to receive a second dose of vaccine 4 months after the first.
She did not develop any symptoms, and TSH level remained normal.

1.3. Case 3

TA 44-year-old female with regular medical follow-up for
Hashimoto’s disease had been treated with 75 g levothyroxine
(Levothyrox®) for 20 years. At initial diagnosis, TPO antibody level
was high, while TR antibodies were negative.

Five days after the first dose of Comirnaty vaccine, her TSH level
was low (<0.01 mIU/L), and the levothyroxine dose was reduced.
On thyroid ultrasound, volume was 7.4 mL with hypervasculariza-
tion in both lobes (15 years earlier, the volume was 8.5 mL). She did
not present neck pain or fever, TR antibodies were positive (twice
the upper limit of normal) and anti-TPO antibodies were negative.
At the time of writing, levothyroxine had been reduced to 25 g,
with normal thyroid function. As in case 2, the patient received
a second dose of Comirnaty vaccine 4 weeks later, without any
changes.

2. Discussion

We report two cases of subacute thyroiditis and one conversion
from Hashimoto’s to Graves’ disease after Covid-19 RNA vacci-
nation. Many observations of subacute thyroiditis and endocrine
autoimmune disorders have been made after classical vaccination,
and now a few after Covid-19 vaccination.

https://doi.org/10.1016/j.ando.2022.04.014
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Fig. 1. Thyroid imaging. A. Thyroid ultrasonography images of patient 1. Focal hypoechoic area on the right lobe. B. Thyroid ultrasonography images of patient 2. Decreased
blood flow on Doppler USG in the right lobe except for one healthy part in the middle. C. PET/CT of patient 1, showing thyroid uptake. D. Thyroid CT showing hypodensity on

both thyroid sides.

To our knowledge, 24 cases of SAT associated with a COVID vac-
cine have been reported: 6 after inactive virus vaccination, 4 after
adenovirus vectored vaccination, 13 after RNA vaccination and 1
after an unspecified type [1-16]. As usual in post-viral SAT, in the
24 SAT cases, there was a clear majority of women: 19 women
versus 5 men. Median age was 45 years, but the affected women
were younger (median age, 41 years) than the men (median age,
55years). Personal or familial history of autoimmune disease was
reported only for 2 patients. This growing number of observations
seems toimplicate vaccination as a trigger for the disease. However,
SAT is not exceptional and given the large number of vaccinated
individuals, chance association cannot be ruled out. The rarity of
occurrence may also be due to differences in genetic susceptibil-
ity, as suggested by Stasiak et al. They found the presence of two
HLA risk alleles in two patients with post-vaccination SAT [16].
Upper airway infection usually precedes SAT, but did not occur
in the present two cases, which could be consistent with vaccine
involvement.

SAT pathophysiology is incompletely understood and still
debated. There are two main hypotheses: either direct thyrocyte
damage by the virus, or activation of cytotoxic lymphocytes impair-
ing thyroid cells in a non-specific way [17]. The occurrence of
cases of SAT after vaccination suggests that direct viral attack
may not be the only pathophysiological mechanism involved. To
explain this Covid vaccine side-effect, a few hypotheses have been
suggested, depending on the vaccine components. The first hypoth-
esizes a form of autoimmune/inflammatory syndrome induced by
adjuvants (ASIA), previously reported following live attenuated
vaccines (influenza, HPV and Coronavac vaccines). This syndrome
is explained by the use of adjuvants in the vaccine to increase
the immunogenic response. They prolong the presence of the
inoculated antigen in the bloodstream and improve its transport
to lymph nodes, the main site of the cellular immune response.
However, RNA and adenovirus vectored vaccines, such as Pfizer,
Moderna and AstraZeneca, do not contain adjuvants. They all lead
to spike protein expression, which shows similarities to a thyrocyte
membrane protein [18]. This can trigger antigenic cross-reactivity

and an autoimmune response. RNA and DNA vaccines also stimu-
late cellular immune response [18]. Thus, thyroid cytotoxicity may
be induced by activation of T CD4+ and CD8+ lymphocytes.

Seven cases of Graves’ disease after COVID 19 vaccination have
also been reported, but no cases of conversion of Hashimoto’s dis-
ease [19-23]. Graves’ disease is an auto-immune disease due to
production of class 1 IgG, stimulating the TSH receptor. These anti-
bodies are produced secondary to a Th1 immune response in which
interferon-gamma plays a key role [24]. As anti-SARS-Cov-2 vac-
cines lead to a production of Th1 cells, a similar mechanism could
be involved in vaccine-induced Graves’ disease.

The third case we describe was atypical and exceptional. This
patient presented with hypothyroidism of more than 20 years’ pro-
gression, well balanced on a stable dose of L-thyroxine. She had no
anti-TSH receptor antibodies at diagnosis, but did show anti-TPO
antibodies. Shortly after the first dose of vaccine, her L-thyroxine
requirements collapsed, without revealing spontaneous hyperthy-
roidism. In view of the evolution of L-thyroxine requirements and
the appearance of anti-TSH receptor antibodies, this case seems to
involve conversion from Hashimoto’s thyroiditis to a form close to
Graves’ disease.

Conversion to Graves’ disease from Hashimoto’s thyroiditis is
rare, and the contrary is much more frequent; nevertheless, it has
been reported and seems to be caused by a change in the bal-
ance between the levels of stimulating and blocking antibodies
to the thyroid-stimulating hormone receptor [25]. Patients main-
taining average residual thyroid tissue are certainly more likely
to be affected. To our knowledge, we report here the first case of
development of Graves’ disease from Hashimoto’s thyroiditis after
SARS-CoV-2 vaccination. A drastic decrease in L-thyroxine needs
should raise the suspicion of such a conversion.

Some scientific societies have taken a position in favour of vacci-
nation for patients with stabilized pre-existing thyroid pathology.
However, the question of thyroid damage due to vaccination has
not been addressed. These side effects can occur after only one dose,
raising the question of whether a second dose should be adminis-
tered. Our second patient, a nurse, was professionally obliged to
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receive the 2nd dose, in spite of the episode of thyroiditis. She did
not present any recurrence of symptoms and TSH remained normal.

We report 3 cases of thyroiditis following RNA vaccination
against Covid-19: two cases of SAT and one conversion from
Hashimoto’s thyroiditis to Graves’ disease years after diagnosis.
Two patients received a second dose of vaccine without worsening.
SAT symptomatology is not always typical but can be significant
and thus may wrongly suggest infectious or neoplastic pathology.
It is therefore essential that the medical community be aware of
this potential rare side-effect, especially with the need for boost-
ers. Despite the initial symptoms, which were sometimes serious,
the final consequences were minimal.
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